of the storage ring is also significantly influenced.
As I have mentioned earlier, the relationship between the optical parameters and the storage ring hardware is embodied in a mathematical model based on the measured properties of the magnets. The accuracy of the model is reflected in the actual parameters obtained when the computer sets the magnets.
Typically, we find the actual tunes about 0.1 unit lower than those asked for, which represents a fractional error of about one part in two hundred.
We are not sure of the Cause of this disparity,-but it may arise primarily in the setting of the interaction region quadrupoles to which the tunes are very sensitive. tion of Fig. 1 That limiting current, however, is disappointingly low.
Our experience, like that of the PETBA group, has been that usuable tune shifts are limited to Avy I 0.025.
In production running for experimental physics at 14.5 GeV, we seldom exceed Auy = 0.02 at the beginning of a fill. When beams of currents near the limit are collided, one beam or both beams blow up vertically.
At beam energies of 14.5 GeV -and with the asymmetric distribution of rf voltage enforced by the lack of a full complement of klystrons -the positron beam has almost always blown up preferentially if both opposing beams contained the same currents.
We have found that increasing the positron current to be 20% to 30% greater than the electron current reduces the preferential blow-up of the positron beam, leads to similar blow-up of both beams and sometimes produces a greater luminosity.
In most cases there are no coherent betatron oscillations attending collisions even at the largest currents used; although coherent beam-beam oscillations have occasionally set in. When they do, the mode of oscillation appears to be that mode in which all bunches oscillate together so that the luminosity is not degraded.
As a rule these oscillations can be controlled by feedback.
We have not observed any significant disruption of the horizontal profile of the beams even though calculated horizontal tune shifts Avx have been much larger than the prevailing value of Avy. The preferential disruption of the positron beam is reminiscent of the "flip-flop" effect observed in SPEAR which has been shown to be determined by the sign of the (unwanted) horizontal dispersion at the interaction region and by the relative phase of rf cavit voltages on either side of the interaction region. 1s
In the routine operation of SPEAR, the effect is con- terms of the vertical tune shift. The three-bunch luminosity is, as it should be, a factor of three higher than the one-bunch luminosity at small currents, but as the bunch current increases, it rises less rapdil than quadratically.
(For these data it varies as IR IX) At the largest usable currents it is only about twice as high as the single-bunch luminosity, and the allowable tune shift is correspondingly lower as well. In varying the configuration over the range of tunes and betatron functions described above, we found that the single-bunch performance was usually comparable to that of Fig. 2 and Fig. 3 the current value of I-$ (zero) decreases A*; and the beam-beam blow-up increases A*. The net result is that A* is about fi times as large as the design value. The factors (l), (2) and (3) come to 0.04. We are striving to make gains in all these factors.
In particular, we are trying to develop usable configurations with lower values of 6;; we have found the going rather difficult so far, but it grows easier as we gain better mastery over the orbit distortions and error-induced n-functions. A more dramatic step toward lower E's has been the installation of a pair of quadrupoles at 4.5 meters from the interaction point in one interaction region preparatory to a so-called minibeta experiment.
We hope to be able to lower the beta -function at that interaction region well below 11 cm and measure its effects.
At the same time, engineering is proceeding for the introduction of two additional mini-beta insertions to create a threefold symmetric ring with three mini-beta insertions, and we eagerly watch the progress of the mini-beta program at PETRA. dedicated efforts of large groups of people at the Stanford Linear Accelerator Center and the Lawrence Berkeley Laboratory and a few people from Europe, Japan and China.
In giving this report, the author is acting as their spokesman and wishes to acknowledge that fact.
The close LBL/SLAC collaboration in the design and construction of PEP was, in my view, a real and unprecedented success and is one of PEP's signal virtues.
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